The analysis is based on the use of the "Coscad 3D" software technology including methods of statistical and spectral analysis of geophysical information, automatic tracing of anomaly axes and decomposition of fields into local and regional components. Interpretation of initial geophysical data and analysis of morphological features of potential fields using modern computer technology specified the fault-block tectonics of the territory, helped analyze the relation of the fault network and hydrocarbon fields. Interpretation of geophysical data as well as the results obtained proved the geological efficiency of these approaches. Hydrocarbon deposits are confined to the fault zones of the Terek-Caspian trough. Therefore, the study of fault tectonics using modern technologies is very promising for solving oil development problems.
INTRODUCTION
The area under study is the Terek-Caspian trough. It is a large independent element of the North Caucasus located between the south-eastern end of the Paleozoic Scythian plate in the north and the mega-anticlinorium of the Greater Caucasus in the south. In the west, the trough is limited by the Mineralovody brow of the North Caucasus massif, and in the east -by the Dagestan brow. According to the MEWS, the crustal thickness is 40 km on the border of the Scythian plate with a sedimentary cover thickness of 4-6 km. It reaches 45 -58 km within the Caucasian megaanticlinorium. In the central part of the trough, the crustal thickness decreases to 35-40 km. There is a rise in the Mohorovic border. In the central part, the thickness of the sedimentary cover is 12 km. The sedimentary cover is composed of Mesozoic, Neogene and anthropogenic sedimentary deposits. The structure of the Terek-Caspian trough has structural features of both platforms and geosynclines. There were three development stages: geosynclinal, quasi-platform and erogenous ones. As a result of numerous activations, the tectonic structures of the Terek-Caspian trough are complex and differentiated. They have large amplitudes of movement of crustal blocks along faults and thrusts causes a loss of individual sections of stratigraphic units, disagreements and sharp changes in thickness and sediment facies in the sedimentary cover.
For a long time, it was believed that orogenesis of the Caucasus was caused by vertical movements. Recent studies have established that the folding of the Terek-Caspian trough is caused by concentrations of Alpine compression deformations and the right shift under general submeridional compression.
The Terek-Caspian trough has a unique oil and gas potential; its cut is made up of powerful fluid-resistant and reservoir strata. Large oil deposits are discovered in a wide range of sediments, from Karagan-Chokrak to Lower Cretaceous -Jurassic sediments. Geological and geophysical development of the Terek-Caspian trough was reduced to oil and gas prospecting and exploration.
One of the main objectives of this research is synthesis of available geological and geophysical information and elimination of information "gaps".
Since the publication of major works by Brod, Milanovsky, Khain, etc, a large amount of data on the geology of the Terek-Caspian trough requiring complex processing and interpretation have been accumulated.
The nature of anomalous gravitational and magnetic fields of the Terek-Caspian trough was analyzed. Fault tectonics mapping patterns in potential fields were analyzed.
Considerable interest in the study of TCT fracture zones is due to their significant role in forming hydrocarbon deposits, their effect on the fluid regime. Deep faults are zones characterized by a considerable length and a small width, long formation periods, and a high depth. Fracture tectonics has a significant impact on spatial vertical and horizontal distribution of hydrocarbon deposits, groundwater and other minerals.
Faults play a significant role in forming block structures of the Terek-Caspian Trough (TCT), localizing oil and gas deposits and in seismic activities. The analysis of the fracturing network of the TCT shows that faults have different directions and form a system of spatial oriented structures ( Fig. 1 ).
Deep faults with sublatitudinal expansion (Regional, Mozdok, Terek, Sunzhensky, Chernogorsky, etc.) are mapped in almost all geophysical fields and cause spatial distribution of earthquake epicenters.
Submeridional (Assian, Aksai, etc.) deep faults are displayed in the anomalous field of gravity in the form of displaced axes of local anomalies and other signs.
North-western faults (Gudermes, Benoisko-Eldarovsky, Datykh-Akhlovsky, etc.) have obvious morphological consistency; however, they are not clearly displayed in the geophysical fields. To identify them, it is necessary to use special interpretation methods. Fault zones of the TCT are manifested in potential fields in the form of axial lines of linear gravitational and magnetic steps, local anomalies, disruptions in the regular behavior of anomalous gravitational and magnetic fields. Information on potential geophysical fields is significant, because local gravimagnetic fields can be correlated according to the extension of faults of the area under study.
II. METHODS
The study of the fault-block tectonics of the Terek-Caspian trough is based on the results of interpretation of the initial geophysical data and methods that are part of the software package of spectral-correlation analysis using "Coscade 3D". The methods of automatic tracing of the axes of anomalies, decomposition of fields into components were used.
The rupture faults of the region contribute to the complex nature of geophysical fields. The fault-block structure of the area is characterized by intersection of faults of various orientations.
The faults distinguished by geological and geophysical data are borders of platforms, marginal deflections and intermontane depressions. Shafts and chains of local structures are located on the raised wings of these flexures.
The intersecting faults of the region are displayed in the anomalous gravitational field. Negative values of the anomalies of the field of gravity do not reflect the fault-block structure of the area (Fig. 2) .
The observed gravitational field is characterized by negative values of gravity. In the eastern part of the TCT, along the meridian of Grozny and Khasavyurt, the field is weak gradient, calm, with contours of closed isolines. In the west of the area, local contours of the isolines and a chain of linear anomalies of the gravitational field are observed. In the south, there is a significant change in the nature of the field, due to a significant increase in the gradient of the gravitational field [1] .
Within the southern border of the TCT, the gravitational field is complicated by intense local anomalies of gravity of various shapes and orientations. In contrast to the gravitational field, the anomalous magnetic field presented in Fig. 3 , is calm. In the central part of the region, there are positive values of anomalies (the Grozny magnetic maximum). This maximum has a latitudinal orientation. It occupies most of the TCT area. In the north and south, positive ΔТа anomalies of the Grozny magnetic maximum are gradually replaced by low-intensity negative values of the anomalous magnetic field. The maximums of the magnetic field are observed in the western part of the area, to the north of Vladikavkaz and between Grozny and Khasavyurt.
In the south, a number of weak negative and positive ΔTa anomalies are observed. They are caused by intrusions penetrating into the fault zones [2] [3] [4] [5] .
III. RESULTS
To isolate TCT faults, initial anomalous gravitational and magnetic fields were processed using the "Coscad 3D". The probabilistic-statistical apparatus of this technology identified large geological structures, faults and low-intensity anomalies, etc.
Linear anomalies of a gravity step type extending in the latitudinal direction and occupying most of the area (Fig. 4) , coincide with the Terek and Sunzhen deep faults. To the south of the study area, there is a significant change in the field behavior in the form of intense gradient zones. The distribution of faults is clearly manifested in the anomalous gravitational field (Δgа) within the Terek and Sunzhensk anticlinal zones. The local concentration of high density values of linear zones helped establish that almost all of them are concentrated at the intersection points of tectonic zones of various directions [6] .
Tectonic structures of different age groups are marked separately in the anomalous gravitational field (Δgа). The faults of ancient TCT age are well manifested in the anomalous magnetic field (ΔTa). They are inherited in relation to the morphology of the structure of the basement (Fig. 6 ). In some cases, a similar pattern is observed for the field of gravity anomalies (Δgа) in the form of chains of linear anomalies and high gradient zones (Fig. 7) . Relatively young disjunctive disturbances, basement structures are reflected in the field of gravity (Δgа), in the form of elongated isolines of latitudinal expansion in the central part and in the south of the area.
Most of the zones of TCT hydrocarbon accumulation are associated with the location of individual faults and zones of basement crushing [7] .
IV. CONCLUSION
Fractures are zones of increased permeability in the earth's crust due to high density of cracks, crushing, grinding and claying which contribute to vertical migration and concentration of hydrocarbons. In addition, new vertical movement of foundation blocks often causes shafts and local positive structures of the sedimentary cover which can serve as hydrocarbon traps [8] [9] [10] .
Geological interpretation and analysis of the morphological features of gravimagnetic fields using modern computer technologies made it possible to identify areas of rock compaction, tectonic zones, tectonic faults, link e main tectonic lineaments to the known TCT hydrocarbon deposits.
The research data helped identify features of the TCT faults:
 linear high gradient zones of regional and local anomalies of gravimagnetic fields;
 linear zones of changes in the sign of local gravity anomalies;
 linear chains of local anomalies of the magnetic (ΔTa) and gravitational (Δgа) fields;
 end connection of local anomalies of gravimagnetic fields;
 linear zones of changes in the morphology of anomalous gravimagnetic fields.
